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here, at the close of a brief tour in the Yellowstone National 
Park, may be of interest:— 

Three years ago, Messrs. Wittich Bros., of this city, found 
some puma cubs in the valley of the Yellowstone River, twenty- 
five miles from this city. As cubs they showed those spots on i 
the skin to which Mr. Muybridge called our attention at the 
Royal Society soiree, last May, as seen in his photographs of the ! 
adult animal, though not in that case visible to the eye. One j 
of these cubs soon died, but the other is now three years old, , 
and is perfectly under the control of Mr. W. F. Wittich, who 
devoted eighteen months to training her. I saw many proofs of 
this in his store this evening. The beast not having been fed 
for twenty-four hours, he trailed pieces of raw meat over her 
nose and mouth, which the puma never attempted to eat until 
the word was given, as to a dog. Occasional attempts were made, 
but a twist of the ear by Mr. Wittich was sufficient to control 
her. When meat was placed a few yards off, the puma fetched 
it by word of command, and permitted the meat to be taken 
from her mouth by Mr. Wittich, who fondled it as he would a 
cat. A very fine dog, a cross between a pure setter and a pure 
St, Bernard, five years old, named “Bruce,” is on intimate, ; 
and even affectionate, terms with the puma, who allowed him 
to remove meat placed upon her jaws, and to eat it. On one 
occasion, the puma (who is often allowed to range the house), 
the dog, and Mr. Wittieft, slept together in the same bed, and 
Mr. Wittich was aroused by the puma attacking some one who 
roused him in the early morning. When the puma is tied up, 
the dog always goes to sleep alongside her, and kisses her, the 
puma responding with a short sharp bark of greeting. The puma 
follows Mr. Wittich through the streets of this Western city, 
but has torn to pieces several strange dogs, when unaccompanied 
by her friend “ Bruce.” I inclose you a photograph of the dog 
in the act of removing meat from in front of the puma’s jaws ; 
her paws are done justice to, but not the length of her tail. 
Prior to the exhibition, Mr. Wittich requested the spectators 
(about ten in number) to remain perfectly still, as the beast 
(which was loose) noticed, and was angered by, any movement 
on their part. 

Mr. Wittich believes that this is the only puma known to be 
in captivity, and comparatively tame. In training her he has i 
chiefly used the whip, which she only feeis on the nose, ear, and 
under the tail; he assures me he has made his own teeth meet 
through her skin in several other parts of her body without her 
showing any signs of sensation. Her memory is short, and 
three weeks’ intermission of the performance necessitates much 
extra training and trouble. 

I may perhaps add that Mr. W. R. Goodall, an English 
gentleman who has been living nearly three years ten miles 
from here on a ranche, assures me that perfect reliance can 
be placed on Mr. Wittich’s statements. What my fellow- 
travellers and I saw ourselves was sufficiently marvellous, and 
I am not ashamed to add that.we felt somewhat relieved when 
the animal, which had circulated freely among us, was chained 
up again! Wm. Lant Carpenter. 

Livingston, Montana, U. S.A., August 30. 


On some Effects of Lightning. 

The terrific storm which passed over Essex on the night of 
Monday, the 2nd inst., should give many interesting examples of 
the effects of lightning. I was at Upminster, 2| miles from 
Romford, on the morning following, and had the opportunity of 
examining a windmill for corn-grinding which had been struck. 
Perhaps the details may prove of some interest. 

The owner, Mr. J. Abraham, and a friend witnessed the flash, 
which occurred at about 1 a.m., from a window not far from the 
mill. They describe it as a mass or network of flame, which 
threw off thousands of sparks like fireworks. After the flash a 
light appeared on the sail for a few seconds, and they feared the 
mill would catch fire, but it went out, extinguished, as they sup- i 
pose, by the heavy rain (I recorded 4'oo inches in seven hours in 1 
a field a mile away). I consider it remarkable that the mill was 1 
not fired. The splintered wood and cracked boards do not, 
however, at any attainable point show signs of charring. 

The mill is octagonal, and of wood, standing on about 8 feet 
of brickwork. The joints of the weather boards at the angles are 
protected by thin sheet lead in strips about 6x3 inches, bent over 
the edge of each board to the next and nailed. At the base of 


the wooden part is a platform 10 feet wide, and the angle which 
this makes with the body is also protected with sheet lead. The 
strips up the angles are connected with this ring round the ba-e, 
and from the ring again many strips are nailed radially to the 
edge of the platform. A chain was hanging from top to bottom 
of the mill, nearly touching the weather boards at the top, and 
hanging within 2 inches of the boarded ground floor at a distance 
of about 4 feet from the circumference in the south radius. The 
upper cap of the mill is revolvable. The sails faced south-east, 
and were set diagonally. 

All the effects of the flash seem to me to indicate that it passed 
from earth to cloud. One branch of it passed through the iron 
chain, fusing the links at the points of contact, sufficiently to 
make them hold together when first disturbed. The flash burst 
through the weather boarding at the top, breaking the boards 
away outwards, and then reached one of the iron levers used for 
opening and closing the shutters of the sails. I was surprised to 
find no traces of the flash on the boards at the ground. The 
bottom link of the chain was fused, and there all trace ceased. 

A second branch joined the first at the iron lever, coming in the 
direction described in what follows. Against the north-north¬ 
west angle of the platform runs a leaden valley gutter between 
two outbuildings. The flash seems to have sprung, from some 
old iron, lying on the ground, to this gutter, and run along it. 
A small portion went along under the edge of the platform to 
the west-north-west angle, and then along one of the radial strips. 
The larger portion entered at once at the north-north-west angle 
along a radial strip, tearing up the end of it and bending it over 
on to the platform. On reaching the ring of lead at the base it 
went round it in both directions, tearing up the lead at every 
junction, and bending it in the direction of the current. It then 
ascended by the south-south-east and east-south-east angles only, 
tearing up each lead strip and curling the end over upwards. 

The portion ascending by the south-south-east angle joined 
that from the inside chain at the place where the boards were 
burst off. That ascending by the east-south-east angle made a 
path of its own to the sail lever by perforating a board of the 
weathering apron which depends from the revolving top of the 
mill. This perforation, seen from the nearest point I could 
attain, was evidently from within outwards. The board is cracked 
from the free edge to the point of perforation, but not badly nor 
further. 

On reaching the ironwork of the sails the whole charge 
passed along the lever of the north east sail, and on reaching the 
end of the metal entered the wood. The framework of this was 
shattered, the shutters smashed and thrown about, bolts broken, 
and the main shaft splintered. Large pieces were thrown 50 yards 
and more into an adjoining field. 

The charge appears to have left the sail before reaching the 
extreme end, but as the miller was awaiting the arrival of the 
Insurance Company’s inspector he did not wish to have the sail 
lowered, and I could not inspect it. 

In a few places the lead was partly melted. At some holes 
where nails were put in, little circles half an inch in diameter 
were melted cleanly out, and in one place I found the head of a 
nail partly fused. 

I was surprised to find so little damage done to the mill, and 
think it is a very good illustration of Mr. Tomlinson’s remarks 
in. Nature of August 15 (p. 366), where he suggests that a 
building to be well protected should have a network of conduct¬ 
ing material attached to it. Arthur E. Brown. 

31 Vanbrugh Park, Blackheath, September 10. 


With regard to the two lightning-struck trees near St. Albans, 
the twisting mentioned by Mr. Pickering is probably not in any 
way due to the fact that the stroke was dealt by lightning. It is 
easily accounted for on mechanical principles, even assuming 
that the toughness of the timber was exactly equal in every part. 
If the centre of gravity of the dislocated top of the tree lay out¬ 
side of a certain plane passing through the point of explosion 
(the position of this plane depending on the tenacity of the stem 
at that level), such twisting would be inevitable ; much as in an 
earthquake dislocated columns must always be twisted unless the 
friction of the dislocated surface is equivalent on each side of a 
certain line running parallel to the direction of motion. 

If Mr. Pickering has an opportunity, he might perhaps be 
able to ascertain whether or no the “core” of each tree is 
“not exactly in the middle of each stem, but rather to the side 
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remote from that to which the lop has fallen” (see my former 
letter). If this is the case, it would be strong proof that the 
explosion actually took place in the core. I shall probably 
have no opportunity of visiting the spot again for many months. 

My recollection is that there are no trees within several feet 
of the line joining the two damaged ones, which stood in what 
now looks like an opening in the wood. Mr. Pickering can 
perhaps check this also. A. F. Griffith. 

15 Buckingham Place, Brighton. 


In several letters lately published in Nature, an explosion 
in or by a tree trunk is mentioned. Such an explosion occurred 
here during the great storm of July 12 last. The lightning 
struck an old crab-tree, at the base of the trunk, and exactly at 
the ground-line. The crab was growing on the top of a grassy 
bank. The lightning tore the bank open from top to bottom, 
tore open and splintered the roots of the crab, and threw pieces 
of roots and turf, all in one direction, for 21 feet; the turf was in 
large pieces, of about a foot cube. 

A tiled barn near here was, at the same time, struck in a 
peculiar manner. The lightning struck the upper tiles near a 
gable ; one tile was tom out and hurled away, and several other 
tiles were neatly perforated with round holes, each about J inch 
in diameter ; the tiles were red, and the holes were burnt grey 
all round. The wooden pegs belonging to the perforated tiles 
were blackened by the heat. W. G. S. 

Dunstable. 


On the Remarkable Form of Hailstones. 

With reference to the description given in Nature (vol. xl, 
pp. 151 arid 272) of the hailstorm at Liverpool, it will probably 
be interesting to bring under notice an early account of the 
remarkable forms often possessed by hailstones ; it is to be found 
in the Edinburgh Philosophical Journal for 1824, vol. xi. p. 326. 
The writer of the said article states that “ in the second part of 
the eleventh volume of the ‘ Nova Acta Physico-Medica Acade- 
mi as Cses areas Leopoldinae Carolina Naturae Curiosorum,’ Dr. 
Nogerath informs us, that, on May 7 > 1822, a tremendous hail- 
shower fell in and around Bonn. . . . The general size of the 
hailstones was about one inch and a half in diameter, with a 
weight of nearly 300 grains. When whole, which was not 
generally the case, the general outline was elliptical or com¬ 
pressed globular, and the form cerebral , or resembling the brain 
of a warm-blooded animal. . . . More frequently the form was 
lenticular, and appeared polished on the two ends, as if by 
friction. The masses had a concentric lamellar structure ; in 
the centre was a white, nearly opaque, nucleus, of a round or 
elliptical form, around which were arranged concentric layers, 
which increased in translucency from the innermost to the outer¬ 
most. They at the same time exhibited a beautiful stellular 
librous arrangement, caused by rows of air-bubbles disposed in 
radii. . . . Captain Delcross, in the thirteenth volume of the 
c Bibliotheque Universelle,’ describes hailstones having the 
concentric lamellar structure and stellular fibrous arrangement. 

. . .The surface was provided with pyramidal forms. . . . When j 
the edges and the angles of the pyramids are melted down, the j 
cerebral form is produced ; when the masses of hail, having the I 
structures described, burst asunder, the fragments have a pyra- : 
midal form, and then forms what has been described under the j 
name of pyramidal hail ” The writer then proceeds to describe j 
hailstones which fell on June 27, 1823, at Aberdeen. “They j 
(the hailstones) were included, almost universally, each by five I 
sides or surfaces, four plane, constituting the sides of an irregular j 
pyramid, and one spherical in place of a base. . . . The spherical 
surface appeared, to the depth of one-twentieth or one-thirtieth [ 
of an inch, to be solid as it was transparent. The rest of the 
hailstone was opaque, consisting of crystals or minute columnar 
forms, perpendicular to the spherical surface.” Eight figures, 
illustrative of the different kinds of hailstones, are given 
(Plate ix.). 

Miss Holt refers to the metallic taste and the flavour of ozone 
possessed by those which fell at Liverpool. The presence of 
NHgin hailstones was long ago established by Mene ( Comptes 
rendus , May 19, 1851). J. Shearson Hyland. 

14 Hume Street, Dublin. 


Erinus hispanicus (?) on the Roman Wall. 

The accompanying note on this alien Scrophulariaceous plant 
will, I think, be of interest to many of your readers, more espe¬ 
cially to those who, as members of the British Association, took 
part in the excursion on Thursday last from Newcastle to the 
Roman Wall. 

The plant occurs on some Roman remains at Chesters, Chol- 
lerford, Northumberland, the residence of Mr. John Clayton. 
In the recent editions of Dr. Bruce’s “ Hand-book to the Roman 
Wall,” it is named Erinus hispanicus , but it appears to have 
i been previously known as E. alpinus. In endeavouring to 
| determine its authoritative name, I have ascertained that the 
; plant was called E. hispanicus by Persoon (“Synopsis”), who 
regarded it as a doubtful species, whereas all other authors regard 
it as a variety of E. alpinus. There is a specimen, apparently 
of this plant, in the Oxford Herbarium, collected by Endress 
(“ Plantse Pyrenaicse exsiccatse, Annis 1829-30 lectse ”) which 
he calls E. alpinus , var. lamiginosus; Grenier and Godron 
(“ Flore Fran9aise ”) call it E. alpinus , var. hirsutus ; Lange 
calls it E. alpinus , var. villosus; and Willkomm and Lange, in 
their “ Flora Hispanica,” follow Grenier and Godron, giving 
the other names as synonyms. It will doubtless be best to 
accept Willkomm and Lange’s conclusion, and adopt the name 
E. alpinus , var. hirsutus , Grenier et Godron. 

I may add that A 1 , alpinus , L., is mentioned, in Babington’s 
“Manual of British Botany,” as occurring near Tanfield, in 
Yorkshire, a locality which is also given in the last edition of 
Hayward’s “Botanist’s Pocket-Book.” However, in Arnold 
Lees’s “Flora of West Yorkshire” (1888), it is stated that this 
plant has disappeared from Tanfield. Consequently Chesters 
is now the only English locality for Erinus , and the only form 
is the var. hirsutus. Sydney H. Vines. 

Oxford, September 23. 

Noctilucous Clouds. 

The recent communications in Nature in relation to ap¬ 
parently self-luminous cloud-like bands in the skies after night¬ 
fall, call to mind the analogous phenomena of noctilucous 
clouds involving the whole visible firmament. 

We are indebted to the indefatigable industry and zeal of the 
illustrious Arago for the collection of the scattered facts relating 
to the phenomena of self-luminous clouds of divers kinds. 1 
According to the records collected by him, noctilucous bands 
and zones of clouds are sometimes associated with the electrical 
manifestations accompanying distant thunderstorms. To this 
class belong the luminous phenomena noticed by Rozier on 
August 15, 1781, and by Nicholson on July 30, x 797 - In other 
cases, the association of the phenomena with electrical disturb¬ 
ances, is by no means obvious. To this class belong the 
luminous clouds observed by Beccaria over his observatory 
at Turin ; likewise the luminous appearances witnessed by 
Deluc near London, and also those observed by Major Sabine 
over the Isle of Skye in Scotland. In all these cases, the 
noctilucous condition of the clouds was localized and confined 
to bands or zones in limited portions of the sky. But under 
certain conditions this apparently self-luminous property of the 
nocturnal clouds involves the entire visible hemisphere. It is 
to this latter aspect of the noctilucous phenomena that I desire 
to call attention. 

Omitting the consideration of the exceptionally rare and ano¬ 
malous phenomena ofso-called phosphorescent “ dry-fogs,”as those 
of 1783 and 1831, in which the luminosity was so pronounced as to 
enable one to read ordinary print at midnight, we come at once 
to the generally recognized phenomenon of that faint diffused 
cloud-luminosity which enables the “country doctor,” with 
comparative security, to perform his lonely midnight drives on 
cloudy moonless nights. Frequently the glow is so faint that it 
is only possible to observe it at a distance from cities and large 
towns, in places where the air is free from smoke, and where 
the darkness of the sky is not affected by the general illumination 
due to gas and electric lights. 

The conditions under which the phenomena most conspicuously 
manifested themselves to my observations were during the 
incipient stages of the autumnal north-east storms occurring 

1 Antmaire dn Bureau des Longitudes pour VAn 1832, pp. 246-50 ; ibid. y 
1838, pp. 279-85. “ CEuvres Completes de Arago,” vol. iv. pp. 70-77. Arago’s 
“Meteorological Essays,” translated by Sabins, pp. 48-53 (London, 1855). 
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